The topical anti-inflammatory activity of essential oil of Pistacia lentiscus L. was studied using carrageenan induced rat paw edema and cotton pellet induced granuloma. The effect on serum tumor necrosis factor-α (TNF-α) and interleukin-6 (IL-6) in rats inserted with cotton pellet was also investigated. On topical application, the oil exhibited a significant decrease in paw edema. The oil also inhibited cotton pelletinduced granuloma, and reduced serum TNF-α and IL-6. It can be concluded that the essential oil of Pistacia lentiscus reduces leukocyte migration to the damaged tissue and exhibits anti-inflammatory activity.
Pistacia lentiscus L. (Mastic) is an evergreen shrub or small tree with a tradition in folk medicine [1a] . The aerial part has traditionally been used as a stimulant and diuretic, and to treat hypertension, coughs, sore throats, eczema, stomach aches, kidney stones and jaundice [1a,1b] . The aerial parts seem to have either no or only a weak antimicrobial activity [1c,1d] . The essential oil of the resin proved to be very active against micro-organisms and fungi [2] . Gardeli et al. [3] have reported the composition of the essential oil and the antioxidant capacity of P. lentiscus. The essential oil contained myrcene, α-pinene, terpinen-4-ol, δ-3-carene, limonene, α-phellandrene, sabinene, and p-cymene. Benhammou et al. [4] have reported antimicrobial and antioxidant activity of P. lentiscus. Several studies have shown that extracts with antioxidant activity also possess anti-inflammatory activity [5a,5b,6] , and the traditional use of the essential oil of P. lentiscus indicated anti-inflammatory activity. Thus, in the present study, we investigated the inhibitory effect of P. lentiscus essential oil (PLEO) in the carrageenan induced rat paw edema and cotton pellet-induced granuloma tests, and determined the reduction in serum levels of interlukin-6 (IL-6) and tumor necrosis factor-α (TNF-α).
GC-MS of PLEO showed the presence of α-pinene, α-thujene, camphene, sabinene, β-pinene, myrcene, α-phellandrene, α-terpinene, para-cymene, β-phellandrene, trans-ocemene, γ-terpene, terpinolene, 2-nonanone, linalool, isopentyl isovalerate, terpin-4-ol, α-terpiniol, and others. 
Anti-inflammatory activity:
Topical application of essential oil and indomethacin inhibited paw edema significantly (Table 1) . Treatment with the essential oil of P. lentiscus and indomethacin significantly reduced the granuloma mass (Table 1) . Serum concentration of TNF-α and IL-6 decreased significantly in rats treated with either the essential oil of P. lentiscus or indomethacin ( Table 2) . Carrageenan-induced rat paw edema is a widely used animal model for studying acute phase of inflammation. Inhibition of paw edema at 3 h indicated inhibition of prostaglandin release [7] . granuloma is widely used to assess the transudative and proliferative components of chronic inflammation [8] .
Winter et al. [8] have reported that indomethacin inhibits cotton pellet granuloma better than many other antiinflammatory agents. The essential oil of P. lentiscus significantly inhibited development of granuloma mass and also the TNF-α and IL-6 formation. Pro-inflammatory cytokines such as TNF-α, IL-1 and IL-6 are produced and play critical roles in the inflammation processes. Among these pro-inflammatory cytokines, TNF-α has been highlighted recently as a main mediator in the inflammatory diseases mechanism. High levels of proinflammatory cytokines, including TNF, have been detected in psoriatic skin lesions and joints of patients with the inflammatory disease [9] . TNF-α may have a significant role in pathogenesis of several inflammatory diseases, such as psoriatic arthritis, juvenile rheumatoid arthritis, and Crohn's disease [10] [11] [12] . Decrease in the TNF-α and IL-6 levels by the P. lentiscus oil suggests that it may be useful in a variety of inflammatory conditions. Miguel [13] , Sayyah et al. [14] and Chao et al. [15] , have reported that essential oils rich in α-pinene, β-pinene, αphellandrene, and sabinene possess anti-inflammatory activity. The essential oil of P. lentiscus contains antiinflammatory principles and has efficacy in the treatment of various inflammatory conditions.
Experimental

Plant material and essential oil:
The leaves of Pistacia lentiscus L. were collected from the Sarrabus subregion, Sardinia, Italy, in April 2010. The leaves were identified and authenticated by Dr.ssa Maria Assunta Frau. The voucher specimen No. 280 was preserved in the Herbarium CAG, University of Cagliari, Italy. The essential oil was isolated from P. lentiscus leaves by hydrodistillation using a Clevenger apparatus and analyzed by gas chromatography-mass spectroscopy (GCMS). The experimental procedures for carrageenan-induced rat paw edema, Cotton pellet induced granuloma and for estimation of TNF-α & IL-6 were quite similar to those reported earlier [16] .
